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(54) Content supply method and content data recording/reproducing method and apparatus 



(57) A TS separation circuit (12) separates, from a 
received signal, TS data including content to be record- 
ed. A payload extraction section (16) extracts only a 
payload portion of the TS data, and records it as PS data 
on a HDD (1 8). A read-out control section (15) reads out 



the PS data from the HDD and outputs TS data, which 
is obtained by removing a pack headerf rom the PS data, 
to the TS separation circuit (12). The TS separation cir- 
cuit (12) separates video/sound data from the TS data. 
The video/sound data is descrambled and output by a 
video/sound descrambling circuit (13). 
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Description 

[0001] The present invention relates to a system 
wherein content (e.g., movies encoded by a MPEG 
compression scheme) transmitted in digital broadcast- 
ing is once stored in a recording medium such as an 
HDD and then read out from the recording medium and 
reproduced. 

More particularly, this invention relates to a content sup- 
ply method and a content receiving/recording/ reproduc- 
ing method and apparatus, which are suitable for special 
reproduction when data is reproduced from the record- 
ing medium. 

[0002] In ordinary digital broadcasting, a broadcast- 
ing station transmits encoded video/sound signals in a 
TS (transport stream) format of an MPEG (Moving Pic- 
tures Experts Group) compression scheme. A receiving 
side separates and decodes the encoded video/sound 
signals from the TS and obtains video/sound signals. 
[0003] Jpn. Pat. Appln. KOKAI Publication No. 
11-355686 discloses a method of recording a TS trans- 
mitted in ordinary digital broadcasting in an HDD and 
reproducing the TS. in this method : a file name is added 
to a received program and this program is recorded on 
the HDD. At the time of reproduction, the file name is 
displayed on a screen of an OSD (on-screen display), 
and the recorded program can be selected. In actual 
use, however, this system is not easy to handle. 
[0004] Since the TS is a multiplexing format designed 
for real-time decoding/reproduction, as in broadcasting, 
it is not suitable for special reproduction such as fast 
forward or slow reproduction, as in the case of package 
media, e.g. a DVD-VIDEO storing PS (program stream) 
format data including l-picture recording position man- 
agement information. Accordingly, when content once 
stored on a recording medium is to be reproduced, the 
PS format which is suitable for special reproduction is 
desirable. 

[0005] However ordinary digital broadcasting recep- 
tion terminals for receiving/decoding digital broadcast- 
ing content are designed to receive and decode TS for- 
mat data. Thus, if the received data is of the PS format, 
the data cannot directly be decoded. 
[0006] In the meantime, Jpn. Pat. Appln. KOKAI Pub- 
lication No. 2000-36781 discloses a system wherein ac- 
counting is made for each received tune when supplied 
content data is received by a receiver. Jpn. Pat. Appln. 
KOKAI Publication No. 2000-1 65788 discloses a broad- 
casting receiving terminal which issues a warning if the 
remaining capacity in a hard disk drive becomes small 
after the content data is recorded in the hard disk drive. 
[0007] The object of the present invention is to provide 
a content supply method and a content receiving/re- 
cording/reproducing method and apparatus capable of 
realizing special reproducing functions, like those of 
package media such as a DVD-VIDEO, when content 
supply of movies, etc. is received and recorded on a re- 
cording medium and reproduced. 



[0008] In order to achieve the object, the present in- 
vention provides an apparatus for receiving and record- 
ing/reproducing transmitted content data, the content 
data being generated such that encoded video/sound 

5 signals are multiplexed as a TS (transport stream), the 
TS is divided and multiplexed as a PS (program stream), 
and the PS is divided and multiplexed as a TS for trans- 
mission, the apparatus comprising: separation means 
for separating TS packets from the received data, the 

10 TS packets each including the PS which has been di- 
vided and multiplexed as the TS; extraction means for 
extracting PS data from payload portions of the TS pack- 
ets separated by the separation means: recording 
means for recording the PS data extracted by the ex- 

*5 traction means on a recording medium; and read-out 
control means for reading out the PS data r which has 
been recorded by the recording means, from the record- 
ing medium and providing the TS data, which has been 
formed by multiplexing the encoded video/sound sig- 

20 nals, from the payload portions of the PS data. 

[0009] This invention also provides a content supply 
method comprising the steps of: multiplexing encoded 
video/sound signals as a TS; dividing and multiplexing 
the TS as a PS, and providing PS data as PS content 

25 data; dividing the PS content data for transmission, and 
multiplexing once again the divided PS content data as 
a TS; and transmitting the data multiplexed as the TS. 
[0010] This summary of the invention does not nec- 
essarily describe all necessary features so that the in- 

30 vention may also be a sub-combination of these de- 
scribed features. 

[0011] The invention can be more fully under stood 
from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

35 

FIGS. 1 A to 1 D show structures of content supplied 
in the present invention; 

FIG. 2 is a block diagram showing a first embodi- 
ment of a digital broadcasting reception terminal ac- 

40 cording to the present invention, which receives, 
records and reproduces content; 
FIG. 3 shows a state in which the digital broadcast- 
ing reception terminal of this invention is provided 
in a TV receiver; 

45 FIGS. 4A and 4B show data structures in a case 
where content is received and recorded on a re- 
cording medium; 

FIGS. 5A and 5B show data structures in a case 
where data recorded on a recording medium is read 

50 out and output; 

FIG. 6 is a block diagram showing a second embod- 
iment of the digital broadcasting reception terminal 
according to the present invention, which receives, 
records and reproduces content: and 

55 FIG. 7 is a block diagram showing a third embodi- 
ment of the digital broadcasting reception terminal 
according to the present invention, which receives, 
records and reproduces content. 
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[001 2] Embodiments of the present invention will now 
be described in detail with reference to the accompany- 
ing drawings. 

[0013] A content supply method according to the in- 
vention will first be described. The supply of content is 
performed, for example, from a broadcasting station. 
[0014] FIG. 1 A shows a TS (transport stream) of mul- 
tiplexed data obtained by encoding video/sound signals 
by MPEG compression scheme. When the TS is to be 
transmitted by broadcasting waves, theTS may be sent 
out at respective transmission times (to, t1 , t2, — ). The 
TS includes a video TS packet, an audio TS packet, etc. 
A packet 29 with indication M PCR M is a packet to which 
a program clock reference (PCR) is added. Each TS 
packet contains, e.g. 188 byte data. 
[001 5] FIG. 1 B shows a private packet containing pri- 
vate data, which is formed by adding a packet head to 
the TS packet shown in FIG. 1 A. One or more TS pack- 
ets may be packetized to form each private packet. 
[0016] FIG. 1C shows a PS(TS) formed by adding a 
pack header to a PS (program stream) comprising one 
or more private packets shown in FIG. 1 B. The data fol- 
lowing the pack header is the private packet data formed 
of the TS packet 29 including the PCR. A system clock 
reference (SCR) to be set in the pack header is deter- 
mined so as to keep the temporal relationship on the 
basis of the PCR (e.g. the PCR is used as the SCR with 
no change). Special reproduction information 30 may be 
multiplexed in the PS. The special reproduction infor- 
mation 30 is required in performing special reproduction 
such as fast forward or slow reproduction on the basis 
of the encoded information of video/sound data. The 
special reproduction information 30 includes, e.g. a po- 
sition of l-picture or a division of a sequence. Based on 
this information, the recorded data may be edited on the 
receiver side. The data in the PS format is sent out as 
content data. 

[001 7] FIG. 1 D shows a TS[PS(TS)] formed by divid- 
ing the PS shown in FIG. 1C into user data TSs for actual 
broadcasting and adding a TS header to each user data 
TS. This TS data includes the TS data shown in FIG. 
1A, the packet header shown in FIG. 1B, the pack head- 
er shown in FIG. 1C and the TS header. In the actual 
content supply by the broadcasting station, the user da- 
ta TSs are supplied to a modulator and sent out as 
broadcasting waves. 

[0018] The broadcasting station may scramble the 
TS, shown in FIG. 1A r of the multiplexed video/sound 
signals encoded by the MPEG scheme. In this case, a 
key 31 for descrambling is multiplexed in the TS, as 
shown in FIG. 1 D, and the TS with the key 31 is further 
scrambled, delivered to the modulator, and sent out as 
broadcasting waves. 

[0019] The receiver side receives, purchases and de- 
scrambles the broadcast scrambled TS shown in FIG. 
1 D. Thus, the receiver side acquires the TS data scram- 
bled at the time point in FIG. 1 A and the descrambling 
key 31. 



[0020] The content receiving, recording and repro- 
ducing methods according to the present invention will 
now be described. 

[0021] FIG. 2 is a block diagram showing a first em- 
5 bodiment of a digital broadcasting reception terminal to 
which the content receiving, recording and reproducing 
methods according to the present invention are applied. 
The digital broadcasting reception terminal 1 0 is provid- 
ed in a TV receiver 32, for example, as shown in FIG. 
10 3, and is used. 

[0022] A reception/descrambling circuit section of the 
digital broadcasting reception terminal 10 comprises a 
tuner/demodulator 11 fortuning and demodulation, aTS 
separation circuit 12 for separating video/sound data 
15 from SI (service information), a video/sound descram- 
bling circuit 13 for descrambling video/sound data, an 
SI processing section 1 9 for producing an EPG (electric 
program guide) from SI data, and an OSD (on-screen 
display) circuit 14 for multiplexing the EPG on a video 
signal and outputting the multiplexed signal. 
[0023] A recording/reproducing circuit section of the 
digital broadcasting reception terminal 10 comprises a 
payload extraction circuit 16 for extracting only a layload 
from the TS packet, an HDD 18 for receiving and record- 
ing the extracted payload via an HDD interface 17, and 
a read-out control circuit 15 for reading out the payload 
recorded in the HDD 18 via the HDD interface 17. 
[0024] Referring to FIG. 2, a detailed description will 
now be given of an operation in a case where ordinary 
digital broadcast data is received and reproduced in real 
time. 

[0025] An RF digital signal sent by digital broadcast- 
ing is received by the tuner/demodulator 11 via an an- 
tenna (not shown) and subjected to a tuning/demodu- 
lating process. The TS separation circuit 12 separates 
the tuned/demodulated data into video/sound data and 
SI data necessary for producing EPG. etc. The separat- 
ed video/sound data is descrambled by the video/sound 
descrambling circuit 13 provided on the rear stage. 
On the other hand, the SI data separated by theTS sep- 
aration circuit 1 2 is processed by the SI processing sec- 
tion 19 to produce an EPG. The EPG is multiplexed by 
the OSD circuit 14 on the video signal descrambled by 
the video/sound descrambling circuit 13 and is output. 
The SI data separated by the TS separation circuit 12 
is processed using an MPU (not shown), etc. and sub- 
jected to a tuning process, etc. 

[0026] Next, a description will be given of an operation 
of receiving the supplied content having the structure 
shown in FIG. 1D, recording it on the HDD and repro- 
ducing the recorded content. 

[0027] Content data sent from the broadcasting sta- 
tion is received by the tuner/demodulator 11 via the an- 
tenna and subjected to the tuning/demodulating proc- 
ess. As a result, the data with the structure shown in 
FIG. 4A (corresponding to FIG. 1D) is output from the 
tuner/demodulator 11. This data includes the SI data 
and content data of plural programs. The TS separation 



25 



30 



35 



40 



45 



50 



5 



EP 1 209 922 A2 



6 



circuit 12 separates the content data (TS packet) to be 
recorded from the tuned/demodulated data shown in 
FIG. 4A, and delivers the separated content data to the 
payload extraction circuit 1 6. The payload extraction cir- 
cuit 1 6 extracts only the payload (user data portion) from 
the TS packet (TS header + user data), as shown in FIG. 
4B (corresponding to FIG. 1 C), and delivers the payload 
via the HDD interface 17 to the HDD 18 for recording. 
Although the HDD (hard disk drive) is used as the infor- 
mation recording medium in this embodiment, a semi- 
conductor memory or another type of disk recording me- 
dium may be substituted. 

[0028] When the content data thus broadcast is re- 
corded on the HDD 18, the transmission rate of data 
sent from the broadcasting station may be made higher 
than the transmission rate in the case of receiving and 
reproducing ordinary broadcast data in real time. There- 
by, a program of one hour, for instance, can be recorded 
in about five minutes. In addition, content with a high bit 
rate may be transmitted using a band with a low bit rate. 
In other words, a program of one hour may be transmit- 
ted and recorded in 24 hours. 

[0029] When the data recorded on the HDD 18 is to 
be read out, packet position information indicative of 
start of read-out (play) is acquired on the basis of the 
special reproduction information 30 multiplexed on the 
recorded data, as shown in FIG. 5A (corresponding to 
FIG. 1C). From the acquired packet position, the read- 
out of packets is started via the HDD interface 17. In 
addition, l-picture position information is also recorded 
as special reproduction information. For example, l-pic- 
ture position information is recorded before and after the 
position of the recorded special reproduction informa- 
tion 30. Accordingly, based on the l-picture position in- 
formation, fast forward reproduction or editing of record- 
ed content can be performed. 

[0030] The read-out control circuit 15 removes the 
pack header from the read-out pack shown in FIG. 5A 
and delivers the resultant data shown in FIG. 5B (corre- 
sponding to FIG. 1A) as TS data to the TS separation 
circuit 12. Subsequently, reproduction is performed like 
the way the ordinary digital broadcast data is received 
and reproduced. In other words, video/sound reproduc- 
tion can be performed using a conventional reproducing 
circuit. 

[0031 ] The read-out control circuit 1 5 has a time man- 
agement section (counter) 33. The time management 
section 33 is initialized by the value of the SCR stored 
at the pack header shown in FIG. 5A from which read- 
out has started. After the time management section 33 
is initialized, time counting is started. The read-out con- 
trol section 15 reads out the pack and compares the 
count value of the time management section 33 and the 
value of the SCR stored at the pack header of the read- 
out pack. At the timing of coincidence of these values, 
the read-out control section 15 outputs the read-out 
pack to the TS separation circuit 12. 
Thereby, the transmission rate of the TS data, from 



which the pack header has been removed, can be made 
to coincide with the transmission rate of the initial TS 
shown in FIG. 1A. In this case, it is possible to control 
the data transmission rate by calculating the transmis- 
5 sion rate on the basis of the time period of data trans- 
mission and the time period of stop of data transmission, 
so as to average the rate of data output to the TS sep- 
aration circuit 12. 

[0032] FIG. 6 is a block diagram showing a second 
io embodiment of the digital broadcasting reception termi- 
nal to which the content receiving, recording and repro- 
ducing methods according to the present invention are 
applied. The digital broadcasting reception terminal 
comprises a reception/descrambling circuit section 34 
15 and a recording/reproducing circuit section 35. The re- 
ception/descrambling circuit section 34 and recording/ 
reproducing circuit section 35 are connected via 1394 
interfaces. The reception/descrambling circuit section 
34 is provided, for example, in the TV receiver 32, as 
20 shown in FIG. 3. The recording/reproducing circuit sec- 
tion 35 is provided outside the TV receiver 32. In this 
case, ordinary TS data, as shown in FIGS. 1 A and 1D, 
is transmitted over an i.Link. 

[0033] FIG. 7 is a block diagram showing a third em- 
25 bodiment of the digital broadcasting reception terminal 
to which the content receiving, recording and reproduc- 
ing methods according to the present invention are ap- 
plied. 

[0034] In this reception terminal, a descrambling cir- 
30 cuit 36 is provided in front of the TS separation circuit 
12. The descrambling circuit 36 first descrambles an in- 
put signal like the way a scrabled program in ordinary 
digital broadcasting is to be viewed. Specifically, a 
scrambled TS in FIG. 4A (corresponding to FIG. 1D) is 
35 descrambled by the descrambling circuit 36 and input 
to the TS separation circuit 12. The scrambling process 
in this case is performed using a key exclusively as- 
signed to the present apparatus. 

[0035] The TS separation circuit 1 2 separates the de- 
40 scrambling key 31 shown in FIG. 1D and supplies it to 
a descrambling key processing section 37. The de- 
scrambling key processing section 37 keeps the de- 
scrambling key 31, for example, in an internal memory 
or an external recording medium. The content data is 
45 recorded on the HDD 18 in the same manner as illus- 
trated in FIG. 2. Specifically, the content data is recorded 
on the HDD 18 in the scrambled state (i.e. in the state 
in which the content data can be descrambled by the 
key 31). 

50 [0036] When the content data recorded on the HDD 
18 is to be reproduced, the data is read out of the HDD 
18 in the same manner as described with reference to 
FIG. 2. The read-out data is descrambled by the de- 
scrambling circuit 36 provided in front of the TS separa- 

55 tion circuit 12. In this case, the descrambling key 31. 
which is kept in the internal memory, externaJ recording 
medium, etc., is used. The descrambled data is deliv- 
ered to the TS separation circuit 12 and reproduced, as 
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described above. 

[0037] Since the descrambling key 31 is used at the 
time of recording the content in the HDD 18, it is possible 
to use such an accounting method that accounting is 
made only at the time of receiving content and using the 
descrambling key 31 . Since the descrambling key 31 is 
not present in the scrambled data stored in the HDD, 
this embodiment is suitable to a case where the capacity 
of the HDD 18 has decreased to a critical level and the 
content needs to be stored in an external recording me- 
dium other than the HDD. 

[0038] It is also possible to use such a method that 
the descrambling key, which is to be used when content 
data is read out of the HDD 18 and descrambled by the 
descrambling circuit 36 in front of the TS separation cir- 
cuit 12, is acquired from the content supplier via a mo- 
dem 38 each time of reproduction. In this case, it is pos- 
sible to make accounting each time content is repro- 
duced. Moreover, content data (PS) recorded on the 
HDD 1 8 may be directly recorded on the HDD 1 8 via the 
modem 38 and HDD interface 17 over a path other than 
the broadcasting path. Data communication between 
the modem 38 and the TS separation circuit 12 or HDD 
interface 17 is effected via a controller such as an MPU 
(not shown). 

[0039] In the above embodiment, the descrambling 
key 31 for the scrambled data shown in FIG. 1 A is mul- 
tiplexed on the data shown in FIG. 1 D and the resultant 
data is further scrambled. However, the data shown in 
FIG. 1A may be scrambled and the descrambling key 
for descrambling this data may be multiplexed on the 
data shown in FIG. 1 A. In this case, when the data read 
out of the HDD 1 8 is to be reproduced, the descrambling 
process may be performed by using the same account- 
ing and descrambling system as in the case of viewing 
scrambled programs in ordinary digital broadcasting. 
In this case, too r accounting may be made each time of 
reproduction. 

[0040] As has been described above, according to the 
present invention, the supplied data has special struc- 
tures. Thus, when content recorded on the recording 
medium is reproduced, the functional blocks of the re- 
ceiving apparatus for receiving and descrambling ordi- 
nary digital broadcast data may be substituted for the 
actual descrambling and reproduction of data and the 
special reproducing functions such as fast forward and 
slow reproduction are realized. 



Claims 

1. An apparatus (10) for receiving and recording/ re- 
producing transmitted content data, the content da- 
ta being generated such that encoded video/sound 
signals are multiplexed as a TS (transport stream), 
the apparatus characterized by comprising: 

the TS is divided and multiplexed as a PS (pro- 



gram stream), and the PS is divided and multi- 
plexed as a TS for transmission, 
separation means (1 2) for separating TS pack- 
ets from the received data, the TS packets each 
5 including the PS which has been divided and 

multiplexed as the TS; 

extraction means (16) for extracting PS data 
from payload portions of the TS packets sepa- 
rated by the separation means; 
10 recording means (18) for recordtngthe PS data 

extracted by the extraction means on a record- 
ing medium; and 

read-out control means (15) for reading out the 
PS data, which has been recorded by the re- 
15 cording means, from the recording medium and 

providing the TS data, which has been formed 
by multiplexing the encoded video/sound sig- 
nals, from the payload portions of the PS data. 

20 2. An apparatus according to claim 1 , characterized 
in that said PS includes a plurality of private pack- 
ets each having a pack header and a payload, and 
said read-out control means (15) has a counter (33), 
which operates according to an SCR provided at the 
25 pack header of the PS 5 and outputs the data read 
out from the recording medium on the basis of a val- 
ue of the counter (33). 

3. An apparatus according to claim 1 , characterized 
30 in that said PS includes special reproduction infor- 
mation (30) which is obtained when the video/sound 
signals are encoded, and said read-out control 
means (15) reads out the PS data from the informa- 
tion recording medium on the basis of the special 

35 reproduction information (30). 

4. An apparatus according to claim 1 , characterized 
in that said extraction means (16) : said recording 
means (18) and said read-out control means (15) 

^0 are constructed as a recording/reproducing unit. 

and the recording/ reproducing unit and the sepa- 
ration means (12) are connected by a 13g4 inter- 
face. 

^5 5. An apparatus according to claim 1, characterized 
in that said recording/reproducing apparatus (10) 
is provided within a TV receiver (32) as a structural 
element of the TV receiver. 

50 6. An apparatus according to claim 1 , characterized 
by further comprising an interface (38) for obtaining 
the PS data to be recorded on the recording medi- 
um from a transmission path other than broadcast- 
ing, the PS data being directly recorded on the re- 
55 cording medium from the interface (38). 

7. An apparatus according to claim 1, wherein said 
transmitted data is scrambled, said apparatus char- 
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acterized by further comprising: 

first descrambler means (36) tor descrambling 
the received data; 

second separation means for separating TS 
packets and the descrambling key from the da- 
ta descrambled by the first descrambler means 
(36), the TS packets corresponding to the PS 
which has been divided and multiplexed as the 
TS; 

storage means (37) for storing the descram- 
bling key separated by said second separation 
means; and 

second descrambler means for descrambling 
the TS data provided by the read-out control 15 
means (15), using the descrambling key stored 
in the storage section. 

8. An apparatus according to claim 7, characterized 

by further comprising an interlace (38) for obtaining 20 
the descrambling key from a transmission path oth- 
er than broadcasting. 

9. A content supply method characterized by com- 
prising the steps of : 25 

multiplexing encoded video/sound signals as a 
TS 

dividing and multiplexing the TS as a PS, and 
providing PS data as PS content data; 30 
dividing the PS content data for transmission, 
and multiplexing once again the divided PS 
content data as a TS; and 
transmitting the data multiplexed once again as 
theTS. ~ 35 

10. A method according to claim 9, characterized in 
that the step of dividing and multiplexing the TS as 
a PS includes a step. of grouping at least one TS 
packet as private packets, adding a packet header *o 
to each of the private packets, grouping at least one 

of the private packets with the packet header, and 
adding a pack headerto the grouped private packet. 

45 
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